Background: Australia is committed to reduce or eliminate the use of containment
Introduction
Containment measures such as seclusion and restraint are used in mental health care to manage risk of harm to patients and staff (Perkins, Prosser, Riley, & Whittington, 2012 ); yet they are associated with negative physical and psychological effects. This includes an increased chance of physical injury and death among patients as well as staff injury (Evans, Wood, & Lambert, 2003; Rakhmutaullina, Taub, & Jacob, 2013) , and both patients and staff report trauma associated with the use of these containment measures (Frueh et al., 2005; Mohr, Petti, & Mohr, 2003; Robins, Sauvageot, Cusack, Suffoletta-Maierle, & Frueh, 2005; Sokol, 2010) . Furthermore, the use of these measures raises ethical issues relating to patient rights and dignity, and runs contrary to recovery-oriented mental health care (Chang, Grant, Luther, & Beck, 2014; Mohr, 2010) . Consequently there is an international mandate to reduce or eliminate these practices (Department of Health, 2008; Knox and Holloman, 2012) . For example, in Australia the National Mental Health Seclusion and Restraint Project (2007-2009), known as the Beacon Project, was developed to establish centres of excellence aimed towards reducing seclusion and restraint in public mental health facilities. Seclusion and restraint rates, duration and methods used in inpatient mental health care vary widely across countries and between units in the same hospital or area (Beghi, Peroni, Gabola, Rossetti, & Cornaggia, 2013; Knott, Pleban, Taylor, & Castle, 2007; Tekkas & Bilgin, 2010) . These variations can be accounted for by characteristics of the settings and case mix, as well as different definitions and data collection techniques (Kruger, Mayer, Haastert, & Meyer, 2013) . For the purposes of this study we have used the term 'containment' to refer to restriction of movement through physical (hands-on immobilisation), mechanical (the use of devices such as lap belts or jackets) or environmental (confinement of the patient at any time of the day or night alone in a room or area from which free exit is prevented; seclusion) means.
Researchers often use different methods to calculate rates of seclusion and restraint and/or are not explicit in how rates were calculated, making comparisons between studies difficult (Bowers, 2000) . In spite of these shortcomings, recent international and Australian investigation sheds some light on the scope of the issue. A systematic review by Beghi et al. (2013) Previous international research suggests that the majority of episodes of seclusion and restraint may be concentrated in a small percentage of patients. For example, Hendryx, Trusevish, Coyle, Short, and Roll (2010) explored the frequency and distribution of seclusion and restraint episodes at a state mental health hospital in the USA during the 2004 calendar year. The hospital included forensic, geriatric, and adult mental health units, and a unit for developmentally disabled adults with cooccurring mental illness. They found that almost 29% of all seclusion episodes and 63% of all seclusion hours were concentrated among 10 patients. Similarly, 10 patients with the most restraint hours constituted nearly 65% of total restraint hours and 48% of all restraint episodes.
Whitehead and Liljeros (2011) conducted a retrospective study of all seclusion and restraint episodes between September 1, 1997 and March 1, 2005 in the Utah State Psychiatric Hospital in the USA. The hospital provided acute services for children, adolescents, and adults with severe mental illness, as well as forensic services. The study aimed to explore the distribution of patients who required one or more seclusion or restraint episodes. They found that 20% of patients with the most seclusion and/or restraint episodes accounted for approximately 75% of the total number of events.
Ten percent of patients accounted for 61% of events, and 1% accounted for 21% of events. Knutzen et al. (2014) retrospectively explored the use of pharmacological and mechanical restraint in three Norwegian acute mental health units over a 2-year period (2004) (2005) . They found 9.1% of patients accounted for 39.2% of all restraint episodes. To our knowledge there are no published studies exploring whether the number of containment events and hours are similarly concentrated in the Australian inpatient setting.
Understanding the factors that contribute to the use of containment measures is an important precursor to the success of any proposed intervention to reduce or eliminate their use (Happell & Koehn, 2010) . The purpose of this study is to explore the use of restraint and seclusion in 18 inpatient mental health units in South Australia, and report the distribution and frequency of seclusion and restraint events. In particular we tested the hypothesis based on Hendryx et al. (2010) 
Data collection
Data from paperwork completed at the time of a seclusion or restraint event is entered by unit nurses into an electronic form used state-wide. The electronic form documents patient name/unit record number, age and sex; date and time of the incident; and checkboxes for reason for use of the measure (prevention of harm to self, harm to others, destruction to property, and an 'other' response with an open field), type of measure used (mechanical restraint, physical restraint, seclusion), and type of mechanical device(s) used. No information on diagnosis was available through the database. The unit where the patient is currently admitted is listed as the unit in the record, even if they are contained elsewhere (i.e. the unit does not have a HDU area or seclusion room). Therefore, records reflect the unit that a patient was admitted to at the time of their containment incident(s) and the decision of staff in that unit to initiate containment. All potentially identifying patient information was removed prior to the data being provided to the researchers, with a unique patient number provided for each recorded incident so that it could be determined how many patients were restrained and/or secluded more than once.
Ethical approval
Access to the data was approved by senior health management and the study was approved by the Flinders University Social and Behavioural Research Ethics Committee.
Data analysis
Restraint and seclusion rates were calculated for both events and restrained patients (i.e. the numerator is either number of events of restraint/seclusion or number of patients who were contained at least once). Rates per 1000 occupied bed days was used based on a formula recommended by Bowers (2000), calculated by dividing the number of events or patients per month, by the number of occupied bed days (i.e. number of beds multiplied by number of days per month multiplied by percentage occupancy, which was set at 97% for all general/forensic units and 96% for HDUs) multiplied by 1000. This formula was used because Bowers (2000) considers it to have fewer issues than other rate calculations such as only considering bed numbers, and it also allows calculation of a rate based on percentage occupancy rather than patient census data (which was not available). Rates were calculated according to type of unit (general, forensic, HDU). Separate bed numbers were not available for those general units that were co-located with a HDU and these services were grouped under a separate category (97% occupancy was presumed).
Descriptive and inferential statistical analysis using IBM SPSS Statistics for Windows Version 22.0 were undertaken to examine demographics of patients, types of containment used, reasons for containment and duration of containment. Analysis was also undertaken on the distribution of events and hours of containment per patient.
Significance of inferential tests was set at p < .05. For some statistics reported, n is lower than total containment events/patients due to missing data.
Results

Total number of containment events
There were 1614 containment events reported with an increase from 2010 (n = 756 events) to 2011 (n = 858 events). These events involved 617 patients contained at least once during that time period, with an increase from 2010 (n = 281 patients) to 2011 (n = 336 patients). These events may have occurred during a single admission or during multiple separate admissions over the two-year period.
The overall rates of containment were 8.60 events (3.17 patients) per 1000 occupied bed days in 2010 and 10.17 events (3.98 patients) per 1000 occupied bed days in 2011. Rates of containment for each type of service unit, with the range of rates for individual units by event and patients, are presented in Table 1 . For all service units patient rates were lower than event rates, indicating the impact of patients contained multiple times (this will be explored later). The influence of multiple events from the same patients on event rates was particularly apparent for the HDUs.
The HDUs exhibited the highest rates of containment over the two-year period, with 69.06 events per 1000 occupied bed days in 2010, and 78.91 events per 1000 occupied bed days in 2011. General units without a HDU had the lowest rates of containment (1.37 in 2010 and 2.38 in 2011 events per 1000 occupied bed days).
Units with a co-located HDU exhibited rates between those calculated for the general and HDU units. Almost all events from these units involved patients admitted to the secure part of the unit. For forensic services, 78% of events where a particular unit was listed involved a patient in the acute care unit (40% of forensic events did not have a unit type, i.e. acute or rehabilitation, listed).
[ Table 1 about here]
Demographics of patients
Of the 617 patients contained at least once during the data collection period, 424 were male (69%) and 193 were female (31%). A one-sample t-test between proportions was conducted to assess whether there was a significant difference between the percent of males and females who were contained at least once. The difference was significant, t(616) = 10.03, p < .001. For all types of service unit, there were significantly (all p < .001) more males than females contained. Over 60% of events involved a male (66%, n = 1069) with 34% (n = 545) involving a female patient. 
Types of containment used
Patients experienced a mean of 1.08 (SD = 0.28, Range = 1-3) types of containment within a containment event. In 130/1600 events (data was missing for 14 events) more than one type of containment was used. The majority of containment events involved seclusion (n = 1545, 97%). Physical restraint was used in 11% (n = 172) of events.
Seclusion was recorded as being used with patients in all of the units, and physical restraint in all but three of the units (two general and one forensic unit). In 10 out of 14 mechanical restraint events the unit listed was a HDU; for the remaining four events, the patient was from a general unit (n = 2) or the unit was missing from the data (n = 2). The mechanical restraint devices used were: soft shackles (n = 7, 50%), hard shackles/leather restraints (n = 4, 29%), handcuffs (n = 2) and lap belts (n = 1).
For the 12 mechanical restraint events where a body site was recorded, eight involved shackling of both arms/wrists and legs/ankles and four involved shackling/handcuffing of arms/wrists.
Reasons for the use of containment were reported for 1538 events. The number of reasons reported ranged from one to five (M = 2.08, SD = 0.87). Of the three reasons included on the electronic form (prevention of harm to self, harm to others, destruction to property), which staff could tick, the most common reason recorded was prevention of harm to others (n = 1288, 84% events where a reason was reported), followed by prevention of destruction to property (n = 519, 34%) and prevention of harm to self (n = 458, 28%). The other reasons documented in the open field on the electronic form are included in Table 2. [ Table 2 about here]
Distribution of containment events and hours
Individual patients experienced between 1 and 40 containment events over the twoyear period (Mdn = 1, IQR = 1-3). Of all patients, 57% (n = 353) experienced one containment event, with 90% (n = 558) of patients experiencing <=5 containment events. There was not a significant association between number of containment events This table confirms that the number of containment events and the total containment hours are concentrated in a relatively small number of patients. The first 10 patients (2% of all patients) accounted for 22% of hours and 14% of events. The first 60 patients (10% of all patients) accounted for over 50% of containment hours and nearly 40% of events. The first 120 patients (20% patients) accounted for almost 70% of hours and over 55% of events. There was a significant association between total containment hours and number of events for patients, τ = .55, p < .001 (one-tailed).
We examined in further detail the demographics of 120 patients (approximately 20% of all patients) who accounted for nearly 70% of hours and 55% of events. There were 87 (73%) males and 33 (28%) females, a difference that was statistically significant using a one-sample t-test between proportions, t(119) = 5.52, p < .001. [-7.70, 1.23] . Of the 877 events involving these patients (844 of which a unit was documented), 92% (n = 780) were in a HDU, 4% (n = 36) in a forensic unit, and 3% (n = 28) in a general unit.
[ Table 3 about here]
Discussion
The results of this South Australian study support those of other international research (Hendryx et al., 2010; Knutzen et al., 2014; Whitehead & Liljeros, 2011) demonstrating that while a number of patients were secluded and/or restrained, the containment events were skewed and concentrated among a relatively small proportion of these patients (10% of patients accounting for nearly 40% of events).
This concentration was even more evident when looking at containment hours (10% of patients accounting for over 50% of hours). These results are consistent with Knutzen et al's (2014) Norwegian study. However, when compared to the studies conducted in the USA (Hendryx et al., 2010; Whitehead & Liljeros 2011) , these previous studies demonstrated smaller numbers of patients accounting for larger percentages of events and hours. This could be due to differences in the types of units included in the studies (for example, our sample did not include geriatric or child and adolescent units) and casemix. The focus of our study on adult inpatient care is a potential limitation of the study, and further research on the distribution of containment events that includes geriatric and child and adolescent units is warranted.
The overall rates of containment in the present study were 8.60 and 10.17 events per 1000 occupied bed days for 2010 and 2011, respectively. As discussed previously, differences in definitions of containment, casemix, and formulas used for rate calculation (or lack of clarity in previous studies regarding what data/formula was used) across the literature make comparison between studies difficult. For example, due to the lack of information on total patient numbers our formula involved an estimate of percentage occupancy rather than actual patient census data as used by the AIHW (2014), a limitation of our study. Furthermore, the AIHW (2014) report seclusion data only whereas our study includes data on restraint and seclusion. In general, however, the results are broadly comparable to the seclusion rates reported by the AIHW (2014) for the whole of Australia for 2013-14 (8.0 events per 1000 bed days), but higher than the seclusion rates reported for South Australia (4.5 events for 1000 bed days). The AIHW data for South Australia, which is more recent than the data collected in our study, shows a decrease in seclusion from 10.1 events per 1000 bed days in 2011-12. However, this followed an increase from 7.1 events per 1000 bed days in 2010-11, which is reflective of the increase in rates of restraint and seclusion found in our study.
There is a wide variation in the duration of seclusion and restraint reported in the literature. In a survey of international trends in the incidence of seclusion and restraint in mental health hospitals, Steinert et al. (2010) report mean durations ranging from nine minutes to 1182 hours. In our study, the median duration was 2.83 hours with over 75% of events lasting less than five hours. However, when looking at the maximum duration for individual events we see that the maximum for one event was 96 hours. In the case of these longer events, we have been advised by those who maintain the databases these likely represent several events over a short period of time, with staff summing hours as one incident. Nonetheless, these events warrant further investigation, and in fact special reviews were conducted around these patients including second and third opinions being sought from psychiatrists, and the Office of the Chief Psychiatrist informed of the treatment plans.
The variation in rates in the decision to contain a patient for different types of unit (i.e. even with patients transferred for the purposes of containment, the decision was made in the unit in which they were admitted) is broadly consistent with Beghi et al's (2013) recent review of the literature. In our study, rates ranged from 1.37 events per 1000 bed days in the general units without a co-located HDU to 69.06 events per 1000 bed days in the HDUs in 2010, and 2.05 in forensic units to 78.91 in the HDUs in 2011. The HDUs where more acutely unwell patients are located had the highest rates of containment and also accounted for over 90% of patients with the highest percentage of events and hours. Previous research suggests a higher prevalence of threats and assaults in these units (Bennett, Ramakrishna, & Maganty, 2012; Evans & Petter 2012) , which may explain the higher rates of containment. Indeed, the documentation of seclusion and restraint to prevent harm to others in almost 85% of all events may reflect the use of other containment methods when a patient is engaging in self-harming behaviours, such as increased observation, transfer to a high-dependency unit or pro re nata (PRN) medication (Foster, Bowers, & Nijman, 2007 ; James, Stewart, Wright, & Bowers, 2012) . The lack of data on these other methods of containment is a limitation of our study.
The relatively low rate of containment in forensic units is a surprising finding.
Patients in forensic hospitals reportedly present with high levels of aggression and violence (Maguire, Young & Martin, 2012; Dickens, Picchioni, & Long, 2013) , thus higher levels of containment than general acute units could be expected. The rates of containment in forensic units in our study were higher than the general units without HDUs in 2010 and similar in 2011. The rates in forensic units were much lower than those of the two separate HDUs and the general units with a co-located HDU. A twoyear retrospective study of an Australian forensic mental health service found 44% of patients admitted during this period were secluded (Thomas et al., 2009) . The relatively low rates in our study could be the result of the inclusion of three rehabilitation wards where patients are often prepared to be transferred to a nonforensic ward or the community. Indeed, almost 80% of events where the particular unit was listed occurred in the acute care ward. It is also possible that the nature of conflict behaviours (e.g. aggression, self-harm) exhibited in acute care general and forensic units differs, resulting in different staff responses. In a UK study of incidents of self-harm in adult inpatient mental health services (James et al., 2012) more episodes of self-harm occurred within forensic units. Our findings may again reflect the use of methods other than seclusion and restraint for self-harming behaviours (Foster, Bowers, & Nijman, 2007; James et al., 2012) .
Patient demographics documented by the services revealed that more males than females were contained in all services, and there was no age difference between males and females. The relationship between containment and gender or age is often inconsistent between studies (e.g. Knutzen et al., 2014) , and the higher proportion of males admitted to acute care inpatient units may account for the present findings (Muir-Cochrane, Mosel, Gerace, Esterman, & Bowers, 2011) . Lack of more detailed information about demographics (e.g. diagnosis) and hospitalisation (e.g. admission information) is a limitation of the study. In particular, it would be useful to explore in greater detail the demographics of patients with high concentrations of containment and also the antecedents to the events for these patients. The lack of detailed information in administrative records furthermore has implications for the usefulness of current data collection strategies to inform practices for reducing seclusion and restraint.
In addition to the lack of information on demographic and clinical patient variables (in particular, diagnosis), the study is limited by the lack of a comparison group.
Containment data is also prone to underreporting and data errors/omissions, and reliability of event records are dependent on the individual nurse entering the data. As mentioned, for records indicating longer containment events it is likely that many of these represented single containment events over a very short period of time. More stringent requirements for data reporting with involuntary hospitalised patients may reduce this bias. In the present study, occupied bed days was calculated to determine a rate of containment, based on Bowers' (2000) recommendation of its usefulness and the particular data that was provided to the researchers. Researchers in the area need to consider the use of uniform formulas across studies or, at the very least, explicitly provide formulas used for calculation.
The data is from units in one Australian state, and this should be considered when generalising to other states and territories in Australia, where there are likely differences in service configuration and provision. However, the strength of this study lies in it being the first Australian study to explore the distribution of containment events, supporting previous international research on the concentration of containment events and hours in a small number of patients. The study also documents containment across one state's adult inpatient services.
The concentration of containment events and hours as reported in this and other research suggests that tailoring interventions to high-risk cases may have a more significant effect on the reduction or elimination of containment (Hendryx et al., 2010) . Increasing the use of structured short-term risk assessment tools to evaluate risks associated with aggression and seclusion has been successful in reducing patient hours in seclusion (van de Sande et al., 2011) , and may be particularly relevant for tailoring strategies to high-risk cases. Our research suggests that such tools should include information about previous seclusion/restraint episodes and hours in containment. There should also be intensive review of repeated events and targeted strategies for those patients, developed in conjunction with the individual and their family wherever possible.
Targeting strategies to high-risk patients who account for a large proportion of containment events is not to undermine the importance of action at a systemic level.
Reviews of the literature on interventions to reduce the use of seclusion and restraint in inpatient psychiatric settings report inconsistent results (Scanlan, 2010; Stewart, Van der Merwe, Bowers, Simpson, & Jones, 2010; Mohler, Richter, & Meyer, 2011);  however there are a number of strategies that show some promise. These include strategies focused on broader, hospital-based change, in addition to interventions targeting patients and behaviours. For example, the six core strategies used in the Australian Beacon Project include leadership, continuous workforce development, genuine consumer involvement, assessment and planning tools, use of data to support practice and debriefing techniques (Maguire et al., 2012) . Fisher (2003) also reports the effectiveness of action at a systemic level, including high level administrative endorsement, participation by recipients of mental health services, culture change, training and data analysis, in addition to individualised treatment, in reducing the rate of restraint and seclusion. A two-tiered approach is therefore suggested, where more generic strategies focusing on hospital-wide change are supplemented with tailored strategies that take into account the antecedents to containment in particular patients. Note: * Some examples of 'other' reasons include wandering, being disruptive and at risk from other patients; † Total does not equal total number of events for which reasons were recorded as multiple reasons could be selected for an individual event; ‡ Denominator is 1538 events (n of events for which data was available). 
